Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(11)PubiiGation number : 05-161449 
{43)Date of publication of application : 29.06.1993 

(51){nt.C!. A23B 7/04 

A238 7/00 
A23L 3/36 



(21) Application number : 03-352870 (71)Applicant : HIYOUON:KK 

(22) Date of filing: 17.12.1991 (72)tnventor : YAMANE AKIYOSHl 



(54) METHOD FOR PRECOOLiNG IN PRESERVATION AND TRANSPORTATION OF 
FRUIT AND VEGETABLE 

(57)Abstract: 

PURPOSE; T^^^^|rt|^^^^#^^i^^^^^^ttl^^rtlQ 
precoof fairt and vegetable by sealing fmlts and vegetables In a plastic ba^i^^ 
approxiniateiy to the freezing point of fr^p|^^ble^^^^^,i©^#«percooiing 
break temperature and gradually raising temperature apf^roxlmately to room temperature. 
CONSTITUTION; Fruits and vegetables (e.g. spinach) are sealed in a plastic bag such as 
polyethylene havfng 20-100^ thickness, ti^^.^wPi^iil^Jg^yi^pf^tiB^^^ ^ / ... 
higher than the freezing p^^to^l^^PP^'i^p^iiilM^^^IIPEM^ chHted at -S^Cn hour to - ^^j- 
O.S'^C 124 hour to )ust higher sup^ppii^piPiasl'tte^s^^lam:- ^secondary cooling), allowed to ' ' 
stand as it is for 30 minutes to 1 year, heated (primary heatlng);up to 0°C, warmed (secondary 
heating) up to 5°0 and finally heated (final heatmg) up to 10-2a^C so that cooling and heating 
treatment are mildly carried out by stages, amounts of respiration and metabolism are 
maintained low to give storable and transportable fruits and vegetables having freshness for a 
long period of time. 
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* NOTICES * 

JPO and iNPiT are not responsible for any 
damages caoaed by the use of this translatton. 

1 .This docunierrl has been translated by computer. So the tt^anslation may not reflect the 

original precisely. 

2.***" shows the word which can not be trar^slatetJ. 
3. in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Inverrtion] 

[0001] 

[Industrial Application]This invention relates to the pre-coding method that freshness can be 
held for a long period of time, as mWmf m^M>\m norfm^ deteriorate during storage / 
transportation of fresh fruits and veietables. 
[0002} 

[Description of the Prior ArtlConventionally, in pre-cooling by the preservation of fruits and 
vegetables, although there is differerttial pressure pre-cooling, vacuum pre-cooling, hydro- 
cooling, or forced-draft pre-cooling, All were pre-cooling at the low temperature over 0 **, and 
since breathing and a metabolic turnover were not controlled enough, there was a possibility 
that softei-iing of fruits and vegetables, fading, and putrefaction might arise, for the stress 
accompany liig the rise of a rapid temperature produced in fe-ansportation. 
[0003] 

[Probtem(s) to be Solved by the InventionjRather than the temperature in the conventional 
method of pre-cooling conventional storage and transportation of fruits and vegetables, cool at 
low temperature 0 ** or less gradually, and this invendon ranks second to it. By carrying out 
temperature-up processtrjg gradually^ fen^>wtedg« of <;^nying out proloiged teshness 
keeping of fruits or the vegetables wm fmri^d mi miht&ttfmt^ having bmn based on the 
conventional pre-cooling method, asd this invention was attained. 
[0004] 

[Means for Solving the ProblemjPut fruits or vegetables into a 20-100-inicrometer-thfck plasUc 
bag, and they are sealed, After carrying out cooling (the first cooling) processing over 1 minute 
- 12 hours from a freezing point of fruits and the vegetables concerned to a temperature high 
1-2 at the rat<© of *0>§ **/1b'<*0,5 **/24 h, It cools to temperature of 0.5-5 this side rather 
than the supercooling breaking point (the secorid cooling), After neglecting it for 0.5h- one year 
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then, using 0 '* in 2 to iO hours and carrying out temperature up subsequently to 5 ** sn 2 to 
10 .hours, it is the pre-cooling method in storage and transportation of fruits and vegetabtes 

carrying out temperature up lo 10--20 **. 

[OOOSjThat a plastic bag used by this invention nneant a Dao made from a film of a polyethylene 
system or a vinyi chlonde system, and thickness of a film vvas 20-100 micrometers, It is 
because carbon dioxide levels in a bag become high and the thickness starts tenebrescence 
during pre-coohng processing by breathing by which it is slightly carried out by breathability 
becoming low, if there is a possibility that moisture permeability may be high ond fruits and 
vegetables may be frozen in less than 20 micrometers and I't exceeds 100 micrometers. Using 
plastic film bag manufacture can also ease a cooling rate of internal fruits and vegetables, 
[0006]Although it is for preventing a fall of the freshness, without freezing fruits and 
vegetables, cooling fruits or vegetables of brass tic packing in this invention from 1 minute over 
12 hours from a freezing point of the fruits concerned or vegetables to a temperature high 1-2 
"* (the first cooling), Having made cooiing temperature high with 1-2 ** from a freezing point in 
this cooling process, It is because an error of machine accuracy was 0,5-1 **, and processing 
time was made into 1 minute - 24 hours because cooling unevenness was produced, and in 
less than 1 minute, if it exceeds 12 hours, it is because freshness falls during cooiing. 
[0007]When freezing point temperature of fruits and vegetables is illustrated, next, asparagus 
0.6**, They are string bean 0.7**, sweet corn 1.8**, spinach 0.8**, curie 0.5**, ginseng 14**, 
1.3-1.7 ** of grapes, orange 1.3-3,1 **, banana 1.7-2.3 **, apple 1.9-3.2 and 
[OOOSJCarrying out the cooling process (the second cooling) of fruits and the vegetables cooled 
by the above-mentioned first cooling process by a teryjperature higher 1-2 ** than a freezmg 
point of fruils and the vegetable concerned to a front temperature rather than the supercooling 
breaking point. Being because there being possibility of freezing when the supercooling 
breaking po^nt h approached, and having set a cooling rate lo -0.6 **/1h-0.5 **/24 h, It is 
because it is for making freezing resistance give fruits and vegetables to which breathing and a 
metabolic turnover were reduced royghfy* the speed is the metabolic turnover which freezing 
starts easily in speed over -0,5/1 h, and Is performed during a cooling process in speed below - 
0,5/24h and degradation of quality arises in the first cooling process. As for a front 
temperature, tt is preferred to consider it as 0*6-5 ** this side, 

[0009]Next, when temperature of the supercooling breaking point is illustrated, they are **"*- 
1 .0-0.6 **, duplex century ****- 3.6-4.5 **^ sweet com 2-5.0 **, spinach 1 .2-5.0 asparagus 
2.5-3.0 **, and ginseng 1.5-6.0 **. 

[0010]Neglecti'ng fruits or vegetables which were cooled to a front temperature rather than 
supercooling destructive temperature for [ 0.5 hour - j one year, Are because all the cells of 
these fruits or vegetables are fully cooled and a living body's mechanism changes to a state in 
which little metabolic turnover also has possible life support, and in less than 30 minutes. It is 
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because there is little metabolic turnover depressor effect, and a posslbliity of it being 
neglected under a front temperature for a long period of time, causing a living body's aging, 
and being unable to bear low temperature, but causing freezing and freezing death from 
supercooling destructive temperature will become high if a possibility that respiration rate will 
increase rapidly becon-ies high and exceeds one year in lernperat:ure~up processing by a next 
process. 

[001 1]Enzyme activity is increased most automaticaiiy, withoul carrying out temperature's up 
(the first temperature's up) to 0 ** softening, in order that a metabolic turnover of fruits ai^d 
vegetables may begin to work siowly, and fading fruits or vegetables which negiected it at 
temperature before the above-mentioned supercooling breakmg point, and were hetd at low 

temperature in 2 to 10 hours. 

[0012]After carrying out temperature-up processing up to 0 **, an increase in metabolic can 
take place smoothly and carrying out temperature-up processing (the second temperature up) 
to 5 ** can make quality hold highly, without giving stress to fruits and vegetables by carrying 
out temperature up gradually. 

[0013]Since it circulates at 10-20 ** in a final ms^rketing stage of fruits and vegetables, it is 
usually for quality maintenance in a circulation temperature zone to make fruits and vegetables 
by which temperature-up processing was carried out gradually reach a 10-20 ** temperature 
zone repeatedly. 
[0014] 

[Work example 1]By 20-micrometer-thtck polyethylene bag manufacture, pack a spinach 
(fmezfng pornt-0.8 ** and supercooling breaking point-1.5~6 **). and in tO minutes. From 
orclinarv temperature, to 0 ** at -0.5 **/a rate of 12 Hours after cooling (the first cooling). -After 
dropping temperature (the second cooling) and neglecting it as it is to 1 ** for 0.5 hour, Since 0 
** (first the warming) is used in 2 hours and temperature up was carried out subsequently to 5 
** (second the warming) in 8 hours, a spinach by this example which carried out temperature 
up, which was obtained to 10 ** (last warming) and which carried out pre-coollng processing 
held a freshness degree for ten days. 

[0015]At the process cooled from ordinary temperature to 0 ** in [ in the method of the above- 
mentioned example ] 10 minutes (the first cooling). It cooled to 10 **, and the cooling process 
was carried out to the temperature of 0 ** or more at the process cooled to -1 *" in -0.5 **/12 
hours (the second cooling), and, as for the spinach obtained by carrying out temperature-up 
processing at a stretch to 10 ** in 2 hours, tenebrescence was seen in four to six days. 

mm 

[Wofi< exampte 2]Put a sweet corn (freezing point-1.8 ** and supercooling breaking potnt-2-6 
**) into 70-micrometer-thlck polyethylene bag manufacture, seal it, and in 4 hours. After cooling 
from ordinary temperature to -1 **, the temperature is made to lower to -2,5 ** by -5 **/one h, 
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After neglecting it, for 20 days then, and, carrying out 5 ** temperature lip subsequently to 0 *' 
in 10 hours in 5 hours, the sweet corn by l^^is exmnple which earned out temperature up, which 
was obtained to 20 *" and by which pre-cooiing processing was carried out held the tension 
and sugar content of the fresh gram for ten days, 

[0017]ln the same method as an example, when temperature up was carried out at a stretch to 
20 ** in 5 hours, without carrying out temperature-up processing gradually, the sugar content 

fell rapidly. 
[00111 

fvVork example SjAfter putting a peach (freezing point-0.9 ** and supercooling br(5aking point- 
1-6 **) into polyethylene bag manufacture of thickness mum, sealing it and cooimg to 0 *' in 
12 hours, at a rate of -0.5 *V24 h, -After using 0 ** m 10 hours after dropping temperature and 
neglecting it for three days as it Is to 1 5 ** and canylng out tem^perature up subsequently lo 5 
** in 2 hours, the obtained peach fruits by this example which carried out 20 temperature up 
and by which pre-cooling processing was carried out held fresh tone and hardness for 30 days. 

[0019]^n the same method as the above, without carrying out temparature-up processing 
gradually, when temperature up was carried out at a stretch to 20 ** m 8 hours, softening was 
seen in seven days. 

[00201 

iVVofk exaffipie 4|Put a ginseng (freezing point-1.4 '* and supercooling destructive 
temperature-1 .5-6.0 **) into 60-micrometer-thick POREECHIREN bag manufacture, and it is 
sealed, Since It carries out to 0 ** In 20 hours and temperature up was subsequently carried 
out to 10 ** in 30 hours after cooling to 0 ** In 1 minute, dropping temperature and neglecting it 
as it is to -2.0 '* at a rate of -0.5 **/24 h for one year, the obtained ginseng which carried o^jt 
20 ** temperature up hefd the fresh color for 100 days. 

fD021|ln the method of the above-mentioned example, fading and browning were observed for 

the cooling process by 1 time up to 5 ** Of a case in 2 minutes on the 30th. 

[0022] 

[Effect of the lnventlon]ln this invention, cootfng and temperature-up processing are performed 
stowly graduaSy. 

Therefore, after temperature up makes breathing and the metaboiic amount of fruit vegetables 
hold low, and might make freshness hold for a long period of time. 



[Translation done.] 

ht{p:.A''w\vw4.jpdl.inpit.go.jp/'cgi-bia%an web cgi ejjc?atw u^^^ 3/24/2009 



Page i of i 



mymmm cj p) <i2) H # It & 8 <a> oiDi^g^fiiii'^ip^ 









F I 


A23B 










1/m 






A&3L 














A 2 S B 7/ 00 1 0 t 








?/ 04 



























































(5?) c^r^] 

5 '0/ \ - - 0 . 5 'C/ Z 4 Stfel€>^ftt"'2® 



rd{p://www4j-pdlJnpit..goJp/NSAPiTMP/web0]2/2{K)90326062855097S 



3/25/2009 



Page 1 of i 



'7-y7,'f V 'Mmi^mw^x. I - i tmmx\ mm 

Ho 00 2 ] 
TOO 03] 

'mn0mi^mx'^. ^m^i^^t^m^m^ 
m mmkt ttcu^ ^: . um^^^m s je 

X. :^m^^m4cO>X'^t. 
[0'.)0 4] 

£ 1 (• (' i-i mO>v -> y ^m^t^^Ari Si1 1 

b 1 -2 'CIS*. -C'^^sp 1 i I ?<. 
-u. 5 '0/ .1 r< - - ') . 5 '0/ £ 4 h ^.-igf^f . 



Ssst-s- ^ c i f ' * ^ c-r i& 

[0006] *iS^t"(^>. 

a. >%m^p icw m^mrt ^^^p h x^ 
( 0 '.> (' 7 ] -xic, ' m%^mB^, 

1 - 3 - 1 - T-C. 1-3"-- 
I 0 0 0 8 j l|g<Z>M i . - 

5 X/lh^- 0 . 5 'C./ £ 4 1". c t 

5 / 2 4 .h ^isfC-iiS Xit . 'i^mmSfp^ 

1 0 0 <' 9 ] -xic. mmm^A^^ff.' 

] . 6"C :-.m^U'r 

4- - ! :2'->-2 - 

V - 1 - 2 ^- - 5 - u "C 

5. ox:, .;->:,^>- i. 5 --6. 0 

f<:^#^:«t- (< . 5 - } 

X. 'Pti:i4miXi>'^mm^'^m*j,^> 



hnp://w%v^v4jpdlinpil.goJp/NSAPlTMP/vveb()12/20090326063(K)I28502().gif 



3/25/2009 



Page I of 1 



<3) 



[0 0 12] o'c^x-mm^btm. wjc^vtx- 

C t J: i' , - mXic X b u l> C 4;^ 
[0 0 13] m^l'^:•c^^I•Si^l^?;nrc■m-% 

i 0 0 I 4 ) 

immi ] mFk-o. z-c. immM^.- 1 - s 

I ■^x>%m f#., ~ 0 . 5 'c/ 1 z m%€m^x\ - 
ixtx'm^mr immm} ^^x. tm^ 
0. ^osmmmvtcm.. ^mxox mvxm) 
ic . -xi. ^ X 6 mmx 5 'c < ^2 »a > icm^ ^ix^p 

ici: t fc* b > V ii i 0 Q&m^llS^i^ 

h 0 Xnn < ^XflT'-. I 0 'C 
t , * - 0 . 5 'C/ i 2 #feTC - I X^t^M 

> V J* 4 - 6 Sfel r'lj8&*^^ ^>n:^c, 
[00161 

*C'?;> 1- - > ^m^- 7 0 j7 <j x t- 
tc Anr-^.Si 0 , 4 ^mx . nm-'h ~ \ xnm o 

■C;5>6. -yO/lhX. -2- S'C-^xmM-^^. 

m$2 0BmmuX'^^<^. bmrnt-ovic, :xi^v 
1 ommx^xm^^fcm. zoxtxm^^xw 



[ 0 0 1 7 ] ^MMimWit^iC^*,^-. 
^'Qm ^ t ic 5 Hfel -C' 2 ■) *Ct f '-WC- 

[0018] 

['i^tg^3 ] ^t<^ge.--o. 9u mm 
i. . 12 sifetc 0 -c* xnnux^'^^ . 

[00193 ±iai»^c:;^^tcfe<,*-c. 
^Aii-tt'K:, 8 ^ijf 2 0 *Ct X'~%ic. 
1 Bmxmtfi^'^hnk, 

[002 0] 

mm^] mm- 1- 4 v. imm 

20 5 - - a . 0 >*.^> ^ , W^dO 
uy mK7<nxmM UX . i ^X 0 *C 

-0. 5^0/2 4 ricofitet^-s- 
s -c , 'ja. - X :\ X I 0 'c^ xm^ 

I *C^# 1i T > t> I 0 0 0! 

[0 0 2 1 1 t?k'Mmm<fjtjW^hk'X. 
2^x5 v^xoo I m<^^<om^-Xkt. 

30 I 0 02 2] 

■ n^^M^t'ioiVx. m^i^m^m^ 



